SPINE STABILIZATION IN TUBERCULOUS SPONDYLITIS BY MEANS OF PLASTICS by Kyuchukov, N.
SPINE STABILIZATION IN TUBERCULOUS SPONDYLITIS 
BY MEANS OF PLASTICS
N. Kyuchukov
The commonest cause for the occurrence of neurological symptomatology 
in specific spondylitis is compression of the spinal cord by a fractured ver­
tebra, pachymeningitis, cold abscess penetrating into the spinal cord canal 
or by caseous mass. Direct involvement of the spinal cord by the tubercu­
lous process is a comparatively rare phenomenon. R. Weeden-Butler (28) 
and H. I. Seddon (25) accept that as a result of the spinal cord hyperexten­
sion in the region of the hump, its blood supply (circulation) is disturbed 
with subsequent nerve conductors’ degeneration. Regardless of whether 
the nervous symptomatology is accounted for by one or by both causing 
factors ccmbinedly, severe parapareses and paraplegiae might occur as well 
as contractures of the limbs, complications on behalf of the urinary discharg­
ing tracts, decubiti and the like. The earlier the cause is removed, the 
greater is the chance of complete recovery of the patient.
Tuberculous spondylitis involves more often the thoracic and upper 
lumbal vertebrae (8, 9, 16, 29) and consequently, the resulting paresis is rath­
er severe. Usually several vertebrae are involved (1, 2, 4, 11,26). According 
to data submitted by G. A. Nagay (9), out of a total of 141 patients with 
tuberculous spondylitis, merely one vertebra was affected in 2 patients, 
2 vertebrae — in 36 patients, 3 vertebrae — in 26, 4 vertebrae — in 31, 5 
vertebrae — in 21 and more than 5 vertebrae — in 25 patients.
The opinion of authors on the question whether the treatment should be 
conservative or operative greatly differs. Recently, the active operative 
management more and more makes its way (2, 3, 9, 10, 11, 12, 14, 20, 
21, 22, 24, 27). Surgery aims the removal of the pathological focus but it 
accounts for statics disturbances — a fact necessitating the consolidation of 
the vertebral column with a bone transplant from cadaver or from the pa­
tient himself (rib, iliac bone or tibia). The obtaining of the autcgraft implies 
an additional operative intervention.
Since in six patients with tuberculosis of the vertebral bodies and severe 
neurological symptomatology the stabilization of the vertebral column with 
plastics (duracryl), after decompression laminectomy and cleansing of the 
pathological focus, yielded favourable results, we consider it worthwhile 
to share our experience.
Our series consists of patients with age ranging from 30 to 67 years; three 
males and three females. One vertebra was affected merely in one patient, 
in another — 2 vertebrae, in one — 3, in two — 4 vertebrae and in one — 
6 vertebrae. In five of the patients the process was localized in the thoracic 
region and in one — in the lumbal. The pain syndrome was salient and pel­
vic-reservoir disturbances pronounced merely in the patient with a process 
involving the lumbal region. In two other severe paraparesis was present and
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in the remainder (3) — paraplegia. The paretic manifestations in our patiei 
were preceded by pain syndrome, whereas the paresis occurred gradua 
but comparatively quickly.
Case report I — patient H. S. S., male aged 55 with history of illness № 584/19 
Thirteen years previously he underwent a two-year treatment course for pleuritis ; 
tuberculous spondylitis with complete recovery. On 23 December, 1965 he sustaii 
high temperature (38.7°) and fever and in the course of 14 days his lower limbs graduc 
became montionless. Urination and defecation were also disturbed. He was admitted 
an osteoarticular tuberculosis sanatorium, where lumbar puncture was carried out i 
stasis liquor established. Thereafter the patient was referred to the neurosurgical 
partment of the hospital in Varna.
The examination revealed a hump in the D,— Ds vertebrae with reddening of 
overlying skin. Severe, inferior, flail paraparesis. Hyperesthesia of conductive ty 
starting at the level of the costal arches. Retention of urine and defecation. Decubi 
in the sacral area.
I n v e s t i g a t i o n s :  Blood picture within normal limits. Erythrocyte sedim 
tation rate — 25/44. Positive tuberculine tests in all three dilutions. The X-ray of 
thoracal segment (Fig. 1) reveals the following picture: in the front-view projecti 
the region from D5 to D10 is visible as a unified mass with variable bone density. C 
nular shadows exhibiting bony density are distinguished above it and in the neighbc 
hood. The intervertebral discs are not discerned. The ribs are situated in a spider-1 
fashion. On the side-view projection the bodies of Db,e,7,e and D10 are deformed, pore 
with irregular outlines. The body of D„ is not detected. At the same point an angh 
closed between the neighbouring regions, measuring 85 degrees.
With diagnosis tuberculous spondylitis of D6 to D10 vertebrae and compression 
the spinal cord, the patient was subjected to operation on 16 J anuary, 1966. Laminecto 
of Ds,e and De,o was carried out. It was established that arches Ds,, were at a lower le 
as compared to D7. The latter vertebra’s arch was preserved with a view to its utilizat’ 
for the stabilization of the spine. A fistule was found in the right anterior half of 
spinal cord canal, discharging yellow, pus-like liquid. After extension of the fistu 
caseous decomposition of Ds-D10 bodies was established beneath the ligaments w 
undistinguishable boundaries between the individual vertebrae. The caseous mass v 
removed by curetage till healthy tissue was reached. A large cavity was formed. 1 
spine support relied merely on the processi articulares and on the partly preserved be 
tissue of the vertebral bodies. The cavity was filled up with duracryl, which after 
coming solid, tightly encompassed the residual vertebral bodies and the bodies of 
neighbouring vertebrae. The posterior wall of the canal was similarly reconstructed 
means of duracryl plates, which were firmly attached to the processi articulares г 
spinosi of the neighbouring vertebrae.
After uneventful postoperative period, the wound healed by first intention. An en 
getic antituberculous treatment was embarked on. The decubitus rapidly got redui 
in size and subsided. The pelvic-reservoir functions were restored. The hypesthesia \ 
ned. On 18 February, 1966 the patient was again referred to the sanatorium for ost 
articular tuberculosis. He was subjected to repeated check-up examination by the 
thors and the findings proved a gradual subsiding of the neurologic symptomatoloj 
On 5 September, 1966 the movements of the lower limbs were regained in full ran 
The knee and tendoachillis reflexes were stronger on the rithside. Pathological rights 
reflexes of the Babinski group. Sensory and pelvic-reservoir disturbances were not es 
blished.
In this patient the tuberculous process involved a large number of ver 
brae (6 bodies), with gross deformation of the spine and compression of t 
spinal cord. Without resorting to surgery, even if the inflammatory proc< 
were eliminated, no improvement might have ensued of the neurologic 
symptomatology. The plombage of the cavity with plastic material (dur; 
ryl) and the reconstruction of the posterior wall of the spinal cord car 
greatly contributed to the restoration of the conductivity of the spinal co 
and improved the statics of the patient.
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Case report II — patient M. N. D., female aged 57, with history of illness 12787/ 
1966. Her illness dates back in the summer of 1964 — low back pains, intensifying on 
movement with irradiation towards the gluteal region and legs. Urinary disturbances 
also occurred. About 15 days prior to admission, the pains hecame stronger and she be­
gan to feel her legs weaker.
Fig. 1
On admission a hump is established in the area of L»,D, not painful on palpation. 
Neurologically — slightly pronounced inferior, flail paraparesis. Ambulance impossible 
due to strong pains in the lower limbs. Achilles reflexes weakened, more strongly on the 
rightside. Sensibility — undisturbed. Urinary incontinence.
Investigations: Leukocytes 7500, stab cells — 4, segmented 84, baso­
philic — 2, eosinophilic — 2, lymphocytes — 6, monocytes — 2, erythrocyte sedimenta­
tion rate — 29/52 and 30/60. Liquor — slightly manifested protein-cellular dissociation. 
X-ray examination — the La body is almost completely destroyed together with part 
of its arch. The discs of the neighbouring vertebrae — preserved. Osteoporotic foci are 
noted also in the Lj body with irregular antero-superior outlines.
The patient was operated on 14 January, 1966 with diagnosis tuberculous spondylitis 
of Lx,2. Laminectomy was resorted to of the indicated vertebrae and extradurally, about 
10— 15 cc yellowish purulent product was established. On the right side the ligament 
was torn and through the gap thus created, access was gained to the vertebral bodies 
where, superficially, granulating tissue was found and deeply situated in the bodies — 
caseous decay. The pathological focus was excised with a curet and a cavity resulted, 
the size of an unpeeled nut, which was sprayed with streptomycin and immediately the­
reafter — filled up with duracryl paste. After hardening, the duracryl encompassed the 
remaining vertebral bodies. The histological investigation revealed tuberculous gra­
nulating tissue with a supplementary nonspecific inflammatory process.
The patient had an uneventful postoperative period and the operative wound heal­
ed by first intention with relief of pains. Energetic anti-tuberculous treatment was 
embarked on and in more than a month, she was referred to the sanatorium for osteo- 
articular tuberculosis. The follow-up examination after 9 months revealed a complete 
somatic and neurologic recovery.
Case report III — L. D. N., 40-year-old female with history of illness № 15516/1966.
8 Scripta sclenUflca medica, vol. VII, fasc. I
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Ever since 1951 she underwent systematic treatment for specific spondylitis. During 
1966 a gibbus appeared in the thoratic area accompanied by pains accounting for chest 
discomfort. She complained of numbness in the legs and greatly reduced strength. Bowel 
movements and miction were likewise affected.
Neurological finding: pronounced spastic paraplegia with hypesthesia of conductive 
typedistally from Da. Urine and defecation retention.
X-ray examination: destruction of bodies from De to Dla with an angle, about 90°, 
closed at D10. The intervertebral discs of these vertebrae were undetectable.
The patient was subjected to surgery with diagnosis TBC spondylitis — laminectomy 
at the level De—Dja and removal of the caseous mass. The vertebral defect was filled up 
with duracryl and the posterior wall of the spinal cord canal — repaired with the aid of 
a duracryl plate.
The postoperative period was uneventful and unassisted ambulation was possible in 
one month. The sensory and pelvic-reservoir disturbances subsided.
Case reports IV, V and VI - -  in general outlines, the observations are 
similar to case report one with the only difference that paraplegia was also 
present and therefore, the detailed description of their case histories is con­
sidered not essential.
The operative findings in all the patients of the series proved that the 
active operative management was imperative. Spinal cord compression was 
the only finding in three of the cases, whilst in the remaining three (with 
involvement of 4 and 6 vertebrae) there was considerable pull (stretching) 
of the spinal cord in the gibbus area in addition to the compression.
In two cases of the series almost complete rehabilitation was achieved, 
in another two — substantial improvement with prognosis for further ame­
lioration and in the last two — the follow-up period was too short to warrant 
a definitive judgement of the final outcome.
Operative technique
Laminectomy is carried out of the affected vertebrae by the routine meth­
od. The arches of the spinous processes of one vertebra are left intact, in 
order to be used as a support frame for the plastic plates, merely in one pa­
tient with destruction of six vertebrae. Extensive laminectomy is resorted 
to with the goal to provide for protection of the spinal cord during extirpa­
tion of the pathologic focus. The dura and the remaining tissues are envelop­
ed in cotton for preventing the advent of infection.
The ligament is inspected at the point exhibiting strongest alteration, it 
is opened and exposure of the pathologic focus is secured. Aspiration is per­
formed in case cold abscess is found. Access to the vertebral body is gained 
with the aid of a curet and it is thereby cleansed from the caseous matter 
until healthy tissue is reached. Root resection is resorted to in processes 
involving more than one vertebra, thus providing for free and atraumatic 
retraction (separation) of the spinal cord. The cavity is sprinkled with 
streptomycin powder. Two parts powder and one part liquid duracryl are 
mixed and thus a pasty mass is obtained, which is poured into the cavity 
previously formed. A rubber band and cotton are placed overneath, so that 
the spinal cord might be protected from the temperature created during 
the process of polymerization. The hardening of the remaining part of the 
duracryl is awaited and thereafter a curved plate is cut from it so as to mould
f
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the spinal cord canal without running the risk of causing medullar compress­
ion. The plate is anchored to the spinous processes of the over- and under­
lying vertebrae, and lateralwise — to the articular processes.
Discussion
It is by no means enough to carry out merely decompressive laminectomy 
and to remove the caseous mass found in the canal, the cold abscess or the 
protruding fragments if a favourable outcome of the operation is aimed in 
spondylitis with spinal cord compression. According to Nagay (9) several 
principles should be adhered to in performing this type of operation; they 
are economy, safety and radicalism. It should furthermore provide for a 
reduction of the number of stages of the operative interventions and of the 
treatment terms in tuberculous spondylitis patients.
The radicalism of the procedure invariably brings about static disorders 
of the spine and therefore, it is absolutely mandatory to provide for the 
operative stabilization and consolidation of the latter. L. G. Marchenko 
(8) is of the opinion that the only cases in which spondylodesis is not impera­
tive are those with comparatively limited destruction of an isolated verte­
bral body. The approaches recommended are anterior, anterolateral, poste­
rior or combined. Anterior and antero-lateral spinodesis might be perfor­
med merely through trans-thoracic or eventually, trans-pleural access (6, 
8, 15, 29). In cases complicated with neurological symptomatics, the removal 
of the pathological focus through an anterior approach runs the risk of addi­
tional injury of the spinal cord, impossibility to inspect the epidural space 
and thereby, failing to secure full decompression of the cerebral tissue. 
With the latter approach to the spine the transmitting of infection into the 
intrapleural space is likely (I, 9). In tuberculous abscesses, penetrating 
the thoracic cage and in particular, more extensive ones, the inflammatory 
process involves the parietal pleura, situated above the localized collection 
of pus, and later on, also the posterior aspect of the visceral pleura, touching 
it. Very often gross adhesions result, the excision of which runs the hazard 
of inflicting additional injury to the lung and activating of an eventually 
pre-existent, latent pulmonary process. Thus, the safety principle of the 
operation is violated.
The carrying out of decompressive laminectomy for freeing the spinal 
cord from the compression with subsequent trans-thoracic spondylodesis 
for spinal statics stabilization renders the intervention rather heavy and of 
long duration. The lyophilized bone grafts recommended not always take 
well and therefore, some authors advocate the prelevation of bone autorgafts 
from the patient (a rib on nutritive pedicle, part of the iliac bone, tibia and 
the like) (5, 17, 23). Displacement of the graft in its bed (9), fracture of the 
transplant (8) are some of the complications met with (4).
It is beyond doubt that the problem of radicalism, economy and safety 
in the operation herein discussed appears to be unsolved as yet. Therefore, 
the search for new operative accesses and methods for spinal stabilization 
is justified.
Bearing in mind the good tolerance of duracryl implants in cranial plastic 
procedures (7) and its easy handling as well, we decided to employ it for
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the packing of vertebral body cavities after radical extirpation of patholo­
gical foci in tuberculous spondylitis. During duracryl processing, it passes 
from the state of pasty consistency, through the phase of waxy consistency 
and finally it hardens. The surgeon might arbitrarily make the paste thin­
ner or denser. The thinner paste is hardened at a slower rate, but even the 
\ thinnest paste would harden in 5 -7  minutes. While yet in pasty consistency, 
the durarcyl fills up the minute cavities of the vertebral body, comprising 
all free spaces beiween the superficial pillars of the cancellous bone. The 
hardened duracryl is very strong and provides for spinal stability; thus it 
renders the wearing of corsets by the patients unnecessary.
During the duracryl application for vertebral plombage through laminec­
tomy, the spina! cord is observed by the surgeon and thus its additional in­
jury is obviated. The overall duration of the operation is reduced, a fact not 
without significance for the patients all the more that some of them are 
with reduced respiratory capacity.
By using the trans-thoracic access to the vertebral body, bilaterally situa­
ted foci might also be treated. No supplementary manipulations whatsoever 
are necessary for the taking of bone grafts and there is no need of opening 
the thoracic cage.
The favourable results obtained with the series reported warrant the re­
commendation of the surgical procedure described to a greater number of 
surgeons so that its positive aspects be better assessed and eventual draw­
backs discovered and avoided.
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УКРЕПЛЕНИЕ ПОЗВОНОЧИНКА ПЛАСТМАССОЙ 
ПРИ ТУБЕРКУЛЕЗНОМ СПОНДИЛИТЕ
Н. Кючуков 
Р Е З Ю М Е
После рассмотрения разннх воззрений на вопрос о консервативном 
и оперативном лечении туберкулезного спондилита, автор внсказмвает 
мнение о необходимости в активном оперативном лечении веех случаев 
сопровеждаемнх неврологической симптоматикой отпадания функции. 
Подчеркивается, что операция должна бьггь радикальной. Сообщаются 
6 случаев с туберкулезньш спондилитом в которьгх после радикальной 
зкетирпации казеозного распада позвонков, образовавшийся дефект бил 
заполнен пластмассой (дуракрилом) с хорошим терапевтическимзффектом. 
Описьшается методика операции.
Подчеркиваются следующие преимущества указанного метода перед 
методом укрепления костньш трансплантатом.
Операция проводится в один зтап. Нет необходимости в дополнитель- 
ной операции для взятия трансплантата. При использовании дуракрила 
для пломбирования позвонков при помощи ламинзктомии можно наблю- 
дать и предохранять спинной мозг от дополнительной травми.Сокращается 
длительность операции, что не безразлично, в особенности, когда касается 
больних с уменьшением дихательной емкости легких.
